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© A steerable dilatation catheter assembly having 
an adapter with at feast one arm (12). A guide wire 
having proximal and distal ends is provided with the 
proximal ends (28) extending through the adapter. A 
flexible tubular member has one end secured to the 
adapter and extends over the guide wire and has a 
balloon carried by a distal portion thereof. The distal 
extremity of the balloon is bonded to the guide wire 
to form a liquid-tight seal between the guide wire 

*-»and the balloon. A flexible tip is secured to the guide 

^wire. A rotation limiter (93) secured to the guide wire 
and carried by the arm for rotating the guide wire 

If) through a number of turns less than a predetermined 

^number of turns. 
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STEERABLE DILATATION CATHETER WITH ROTATION LIMITING DEVICE 



This application relates to a steerable dilatation 
catheter assembly with a rotation limiting device 
and more particularly, to a low profile steerable 
dilatation catheter with a rotation limiting device. 

In U. S. Letters Patent No. 4,582,181 there is 
disclosed a steerable dilatation catheter. Difficulties 
have been encountered with this catheter in that 
surgeons using the same have rotated the guide 
wire to such an extent that the balloon has been 
twisted making it difficult to inflate. There is there- 
fore a need for a new and improved steerable 
dilatation catheter which will overcome this dif- 
ficulty. 

The present invention provides a steerable di- 
latation catheter with a rotation limiting device. 

In general, the low profile steerable dilatation 
catheter assembly is comprised of a guide wire 
having proximal and distal ends. An adapter is 
provided with at least one arm having the guide 
wire extending therethrough. An elongate flexible 
tubular member extends over the guide wire from 
the adapter to a region near the distal extremity of 
the guide wire. A flexible tip is carried by the guide 
wire. The tubular member carries an inflatable bal- 
loon that has its distal extremity secured to the 
core wire so as to provide a liquid-tight seal. A 
rotation limiting device is carried by the arm of the 
adapter. The rotating limiting device includes a 
rotatable member and means securing the guide 
wire to the rotatable member. Means is also pro- 
vided which engages the rotatable member for 
preventing rotation of the rotatable member for 
more than a predetermined number of turns. 

The present invention is further described by 
way of example only with reference to the accom- 
panying drawings, in which; 

Figure 1 is a partial side elevational view of a 
catheter assembly with a rotation limiting device 
incorporating the present invention. 

Figure 2 is a cross sectional view of the 
rotation limiting device shown in Figure 1 . 

Figure 3 is an exploded view of the rotation 
limiting device shown in Figure 2. 

More particularly, the steerable dilatation cath- 
eter assembly with a rotation limiting device as 
shown in Figures 1-3 consists of an adapter 12. A 
rotation limiting device 92 is mounted on the cen- 
tral arm 16 of the adapter 12. The rotation limiting 
device 92 includes a rotatable member 93 which is 
in the form of a cylindrical cap which is provided 
with a side wall 94 and a top or end wall 96. The 
side wall 94 is provided with circumferentially 
spaced outwardly facing recesses 97 extending 
longitudinally thereof which facilitate gripping of the 
outer surface 94 by hand during operation as 



hereinafter described. The top wall 96 is provided 
with a centrally disposed hole 98 which opens into 
a recess 99. The hole 98 opens into a centrally 
disposed bore 101 which extends through a cen- 

s trally disposed cylindrical stem 102 concentric with 
the side wail 94. A cylindrical recess 103 is pro- 
vided within the rotatable member 93. 

The cap or housing which is formed by the 
rotatable member 93 is rotatably mounted upon an 

/o adapter 104 which is adapted to be mounted on 
the central arm 16 by suitable means such as an 
adhesive fit. The adapter 104 is provided with a 
truncated conical surface 106 which facilitates this 
mounting. The adapter is provided with a centrally 

75 disposed bore 107 which is adapted to receive the 
distal extremity of the stem 102. The adapter 104 
is provided with an annular recess 108 which is 
adapted to carry suitable sealing means such as an 
O-ring 109. The O-ring 109 thus serves to form a 

20 liquid-tight seal between the adapter 104 and the 
stem 102 of the housing 93. 

The guide wire 28 is adapted to extend through 
the bore 101 and to be inserted in the hole 98 and 
bent into the recess 99 after which suitable sealing 

25 means is provided such as an epoxy 111 which 
secures the end of the guide wire 28 in the recess 
99. An outwardly extending protrusion 113 is pro- 
vided on the top wall 96 and extends outwardly 
therefrom. It is adapted to be engaged by a finger 

30 of a hand to facilitate rotation of the rotatable 
member 93. The proximal extremity of the guide 
wire 28, since it is secured to the rotatable mem- 
ber, will be rotated with the rotatable member. 

Means is provided in the rotation limiting de- 

35 vice for limiting the rotation to no more than a 
predetermined number of turns as, for example, 
four complete turns or revolutions. This means 
consists of a plurality of discs 116 which are dis- 
posed within the recess 103 as, for example, the 

40 three discs shown in Figure 2. The discs 116 can 
be substantially identical. Each of the discs 116 is 
provided with a central bore 117 and a arcuate 
recess 118 which is generally concentric with the 
bore 117. The arcuate recess 118 extends through 

45 substantially 360° except for a small web 119. 
Each disc has a downwardly extending cylindrical 
protrusion 121 which is adapted to seat in and 
travel in the arcuate recess 118 provided in the 
disc there below. The protrusion 121 of the lower- 

50 most disc is adapted to seat in an arcuate recess 
123 provided in the adapter 104. The recess 123 is 
similar to the recesses 118 and extends through 
substantially 360° except for a small web 124. The 
rotatable member 93 is provided with a downwar- 
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dly extending protrusion 125 extending downwardly 
from the top wall 96 and which is adapted to seat 
in the arcuate recess 118 of the uppermost disc 
116. 

In assembling the rotation limiting device, the 
discs are inserted into the housing-like rotatable 
member 93 so that the uppermost disc has the 
protrusion 125 in its recess 118 and so that the 
protrusions 121 provided in the discs are disposed 
in the recesses 118 of the discs below. A retainer 

126 is provided for retaining the adapter 104 within 
the lower extremity of the housing-like rotatable 
member 93 and is provided with a central opening 

127 and an upstanding outer rim 128. The retainer 
126 is adapted to engage but rotate freely with 
respect to the shoulder 129 of the adapter 104 and 
to have the rim 128 bonded to the outer lower 
extremity of the housing-like rotatable member 93 
by suitable means such as adhesive. When assem- 
bled in this manner, the various parts of the rota- 
tion device are held together in a unitary assembly 
while stilt permitting rotation of the housing 93 
relative to the adapter 104 through a predetermined 
number of revolutions as, for example, approxi- 
mately 4. The number of revolutions is determined 
by the number of discs and the number of arcuate 
slots which are provided. As can be seen there are 
three slots 118 provided in the three discs 116 and 
another arcuate slot 123 is provided in the adapter 
104. 

Thus it can be seen that there has been pro- 
vided a catheter assembly with a rotation limiting 
device which has an attractive appearance which is 
relatively simple to fabricate and assemble. It also 
provides for the maximum desired number of rota- 
tions for the guide wire. 

It is apparent from the foregoing that there has 
been provided a low profile steerable dilatation 
catheter of the type which limits twisting movement 
of the balloon while at the same time providing 
sufficient torsional rigidity so that there is at least 
360° rotation of the tip of the dilatation catheter 
and therefore it does not detract from the capabil- 
ities of the dilatation catheter. The additional tor- 
sional rigidity required in the catheter assembly to 
obtain the 360° rotation of the tip of the catheter 
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assembly with no more than two turns of the torque 
knob can be readily accomplished. The dilatation 
catheter is also of the type which can be readily 
manufactured and assembled. 

5 

Claims 

1 . A rotation limiting device comprising a rotat- 
ro able member, means adapted to secure the guide 

wire to the rotatable member, and means including 
a plurality of superposed discs engaging the rotat- 
.able member for prevention of rotation of the rotat- 
able member for more than a predetermined num- 
75 ber of times, each of said discs including cooperat- 
ive protrusion and recess means. 

2. A rotation limiting device for use with a 
steerable dilatation catheter comprising an adapter 
with at least one arm, a guide wire having proximal 

20 and distal ends with the proximal end extending 
through the adapter and extending over the guide 
wire and having a balloon carried by the distal 
portion thereof, the balloon having a distal extrem- 
ity which is bonded to the guide wire to form a 

25 liquid-tight seal between the guide wire and the 
balloon and a flexible tip secured to the guide wire, 
wherein the rotation limiting device comprises a 
rotatable member, means adapted to secure the 
guide wire to the rotatable member, and means 

30 including a plurality of superposed discs engaging 
the rotatable member for prevention of rotation of 
the rotatable member for more than a predeter- 
mined number of times, each of said discs includ- 
ing cooperative protrusion and recess means as 

55 claimed in claim 1. 

3. A device as claimed in claim 1 or claim 2 
wherein said rotatable member is in the form of a 
housing having a cylindrical recess therein and 
wherein said discs may be disposed in said cylin- 

40 drical recess. 

4. A device as claimed in claim 3 further com- 
prising an adapter wherein the housing and the 
adapter each are provided with a cooperative 
means to cooperate with the discs. 

45 5. A device as claimed in claim 4 wherein each 

disc is provided with a recess extending through 
substantially 360° and a protrusion which is adapt- 
ed to seat in the recess of another disc. 

50 
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